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Dear Sir: 

I, Stephen E. Ziale , declare that the following facts are true: 

1 • I am a co-inventor of the subject matter of the above-captioned application, which is 
assigned to Alkermes Controlled Therapeutics, Inc., a subsidiaiy of Alkermes, Inc. 
("Alkermes"). I am not currently an employee of Alkermes, but I was an employee of 
Alkermes during the development of the subject matter of the above-captioned 
application. 

2. Attached as Exhibit A is a copy of notebook pages that describe a human tissue 
injectability test that was carried out in die United States. All dates on the notebook 
pages have been removed from the copy attached as Exhibit A. However, the original 
notebook pages of Exhibit A bear dates that are prior to May 27, 1999. 
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3. Exhibit A describes a two step reconstitution experiment whereby microparticles were 
first mixed with an injection vehicle to suspend the microparticles, and then a viscosity 
enhancing agent was added to increase the viscosity. As described on notebook page 1 
of Exhibit A, a 3% CMC (sodium carboxymethyl cellulose) injection vehicle with a 
viscosity of approximately S3 cp was used to suspend blank (placebo) microspheres 
(microparticles) having a polymeric binder. Addition of a 10% CMC vehicle was done 
to increase the viscosity to approxunately 730 cp. A total volume of 1 ml of the 
microsphere suspension was then injected through a 22 gauge needle. There were no 
failures of any injection. 

4. Attached as Exhibit B is a copy of the results of a study carried out in the United States 
to investigate the effects of viscosity on microsphere injectability. All dates on the pages 
have been removed firom the copy attached as Exhibit B. However, the origmal pages of 
Exhibit B bear dates that are prior to May 27, 1999. 

5. As described on pages 1 and 2 of Exhibit B, blank (placebo) microspheres 
(microparticles) were suspended in an aliquot of a 3% CMC injection vehicle. The 
microsphere suspension was then mixed in a 3 cc syringe with increasing amounts of 
10% CMC injection vehicle. The viscosity of the fluid phase of the suspension ranged 
from about 53 cp to greater than 1000 cp, depending upon the ratio of the 3% and 10% 
injection vehicles. Injectability of the suspensions was evaluated using thawed porcine 
skin and a 22 gauge needle. Three replicates were run for each viscosity with each 
injection rated as a success (+) or failure (-). 

6. Attached as Exhibit C is a copy of a draft report of a study carried out in the United 
States to determine the effect of particle size, injection vehicle viscosity and injection site 
on the injectability of risperidone microspheres in pigs. All dates on the pages have been 
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removed from the copy attached as Exhibit C. However, the original pages of Exhibit C 
bear dates that are prior to May 27, 1 999. 

7. Tables 2 and 3 of Exhibit C demonstrate that a "high" vehicle viscosity resulted in a low 
injection failure rate, and a ^low" vehicle viscosity resulted in a high injection failure 
rate. The "high" vehicle viscosity of Tables 2 and 3 is approximately 27 cp at 20 "^C. 
The "low" vehicle viscosity of Tables 2 and 3 is approximately 7 cp at 20 °C. The 
results reported in tables 2 and 3 of Exhibit C are reflected in Tables 2 and 3 of the 
above-captioned application. 

8. Attached as Exhibit D is a copy of a Development Report on the effect of vehicle 
viscosity on injectability of RISPERDAL® depot (microparticles having a poly(d,l- 
lactide-co-glycolide) polymeric binder and the active agent risperidone). The report 
provides the results of a sheep study that was conducted in the United States. All dates 
on the pages have been removed from the copy attached as Exhibit D, However, the 
origmal pages of Exhibit D bear dates that are prior to May 27, 1999. 

9. Tables 2 and 3 of Exhibit D again demonstrate that a higher vehicle viscosity resulted in 
fewer injection &ilures, and that an injection vehicle viscosity of at least about 20 cp is 
necessary for successful and medically acceptable injectability rates. The experiments 
were conducted using high suspension concentration (greater than 100 mg/ml), and a 
small needle gauge size (22 gauge). At viscosities of less than or equal to about 1 1 cp, 
injectability failures increase significantly. The results reported in tables 2 and 3 of 
Exhibit D are reflected in Tables 4 and 5 of the above-captioned application. 
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10. 1 hereby declare that all statements made herein of my own knowledge are true, and that 
all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false or misleading 
statements so made are punishable by fine or imprisonment, or both, under § 1001 of 
Title 18 of the United States Code, and that such willful false statements may jeopardize 
the validity of the above-captioned patent application or any patent issued thereon. 

Date:l:2j^^;^ 

Stephen E. Zale 




INSTRUCTIONS 



1. To secure adequate Patent-Rights is the pri- 
maiy purpose of this book. Only properly kept 
records will assure this Company of such protec- 
tion. When starting a projea, write in precise 
language your purpose, and general plan or pro- 
cedure. Record your work as you progress, giving 
suifident details. Handwrite directly in the book. 
Do not make notes on loose paper to be copied 
later. 



understand the language and materials being 
recorded. These facts should be recorded, signed 
and dated. 

7. New ideas, plans, procedures, sketches, etc, 
should be recorded immediately in this book at the 
time thqr occur. These should be disclosed to, and 
understood by your co-workeis, who sign and date 
thisfocL 



Z Ail entries should be in ink. Do not use 
pencil 

3. The. Title, project number, and book num- 
ber should be accurately recorded when starting 
worL 

4. In chronological order give a complete, ac- 
curate account of what you did, and what resulted. 
Enter alJ results, both good and bad. In case of 
error, draw a line through the incorrect words. 
Then continue with the correct wording. Copious 
descriptions with elaborate details are preferable. 
Better loo much, than too Utile. Always keep in 
mind the necessity of original data to prove any 
new discoveries. 

5. Complete calculations in detail should be 
written in this book and becomes our proprietary 
properly. 

6. Names of Operators, and Witnesses who are 
present during the demonstration should be 
recorded. At least one witness, not claiming to be 
a co-discoverer should sign and date in the space 
provided at bottom of work sheet New concepts, 

J ^^1^^.: : - solutions to problems should be witnessed 

your co^rkers, or someone competent to 



t\lof moj^ kjrr\ 



mm^^'^^^^-'-^-^-^ ■■■■ 



8. When an experiment shows results of possible 
patentable importance, and No Witnesses are 
present, the procedure should be rej^ted under 
you supervision by your co-worker as ; soon as 
possible. Data covering the experiment should be 
recorded in both yours, and his Not^bob^ with 
proper signatures and dates. 

- 9. This Notebook and all information recorded" 
therein are the exclusive property of this Company. 
AU contents are strictly Confidential The employee 
must return this book upon cpmpJclion, upon 
request, or upon termination of employmcnL The 
person to whom this book is assigned, must take 
every precaution to safeguard against loss. In case 
of fire, theft, or disappearance of this book, the 
employee will immediately notify his supervisor. A 
written report describing the circumstances 
surrounding the loss should follow. 

10. In general, only one subject should be 
record^ on each page. Long term projects should 
have separate books. All projects should be so 
recorded that any co-worker may continue the 
operation in your absence or re-assignment 

11. Pages are provided for a Table of Contents. 
This should be completed to enable ready access to 
the contents in the future. 
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study Protocol: injectatoniiy 



Investigation of the effects of viscosity on microsphere injectability 



study Objective: To detenmine if the Injection failure rate Is Improved by Increasing the 
viscosity of the vehicle microsphere mixture. 

Methods: Blank microspheres (300 mg) will be suspended in an aliquot of 3% CMC 
vehicle. The microsphere suspension will then be mixed in a 3 cq syringe with . . 
increasing amounts of 10% CMC vehicle, 



Dose (mg/ifiL) 


3% CMC (mL) 


10% CMC imL) 


1. 200' 


1.2 


0 


2.200* 


0.9 


0.3 


3. 200* 


0.7 


0.6 



The viscosity will be measured using a viscometer and representative^ mixtures of 3% 
and 1 0% vehicle not containing microspheres. 
Prior to autodaving 



Autodaved 



Vehicle Ratio 


% 


RPM' 


Temp 


Viscosity 


(3%:10%) 








(CP) 


1. 1.2:0.0 


10-3 


0.6 


25.1 


53.1 


2. 1.1:0,1 


12.4 


0.3 


- . ^ 


121.6 


3. 1.0:0.2 


22.9 


0.3 


ti 


234.0 


4. 0.9:0.3 


61.4 


0.3 


H 


628.5 


6. 0.7:0.5 








>1000 


* Data coll«ct«d r 


Vehicle Ratio 


% 


RPM 


Temp 


Viscoslly 


(3%:10%} 






CO 




1. 1.2:0.0 


14.6 


0.8 


25.0 


74.6 


2. 1.1.0.1 


11.8 


0.3 


24.9 


120.6 


3. 1.0:0.2 


17.5 


0.3 


26.1 


180.9 


4. 0.9:0.3 


20.5 


0.3 


26.1 


210.6 


5. 0.7:0.5 


92.4 


0.3 


26.1 


945.2 


* Data collected 


Vehicle Ratio 


% 


RPM 


Temp 


Viscosity 


(3%:10%) 






CO 


(CP) 


1. 1.2:0.0 


10.4 


0.6 


25.0 


53.1 


2. 1.1:0.1 


19.3 


0.6 


25.3 


99.1 


3. 1,0:0.2 


18,3 


0.3 


25.3 


187.0 


4, 0.9:0.3 


24.6 


0.3 


25.4 


251.4 


5. 0.7:0.6 


71.8 


0.3 


25.4 


730,6 



*DBlacoiiected) 
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study Protocol: injectabiiity 



Injectability of the blank mlcrosphei* suspensions will be evaluated using thawed 
porcine skin. Initially three replicates will be run of each viscosity to evaluate the effects 
of increasing viscosity on injectability. each injection will be rated as a success or failure. 
Injections will be made into the upper fat layer of the porcine skin using a 22 Ga TW 
needle. 



Vehicle Ratio 
(3%:10%) 


Injection 1 


Injection 2 


Injection 3 


1. 1.2:0.0 








2. .1.1:0.1 


* 




+- 


3. 1.0:0.2 








4. 0.9:0.3 


+ 




+ 


5. 0.7,0.5 


+ 


+ 


+ 



* Data collected^ 



Vehicle Ratio 
(3%:10%) 


Injection 1 


Injection 2 


Injection 3 


1. 1.2:0.0 








2, 1.1:0.1 








3. 1.0:0.2 








4. 0.9:0.3 








5. 07:0.5 




+ 





^DatacoUected^ 
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Stud/ Protocol: Injectabtlity 



Injectability curves: A series of injectabiiity curves will be generated for the grids 
below using 21 , 22, and 23 Ga TW needles. Injectability will be determined using a 5x5' 
piece of pig flesh which has been stored at -20°C, The tissue will be thawed, and 
maintained at room temperature in normal saline (0.9% NaCI). Microspheres will be 
suspended in 0.9 mL 3% CMC vehicle, 0,9 ml of the suspension is withdrawn from vial 
and combined vwth varying amounts of a 3/10% mixture to obtain the final vehicle 
viscosity. 



21 Ga need 



22 Ga need 



22 Ga needJe 



Ratio (3:10K| 










1, 1.2:0 














-J 












2, 1.1:0.1 














_J 












3. 1.0:0.2 


























4. 0.9:0.3 


























6. 0.7:0.S 


























\xs cone (mg/mL) j 175 


200 


250 


300 


e 


Ratio (3:10%) 










1. 1.2:0 




+ 


+ 


+ 


















2. 1.1:0.1 






+ 




+ 


+ 


♦ 




+ 








3. 1.0:0.2 


+ 


+ 


+ 


+ 


+ 




+ 












4. 0.9:0.3 , 


+ 


+ 


0 




+■ 




+ 




+ 


— 






5. 0.7:0.5 
















i 








cone (mg/mL) 


I 175 


200 


250 


300 


* Data acquired 
e 


Ratio (3:10%) 










1. 1.2:0 


























2. 1.1:0.1 


























3. 1.0:0.2 


























4. 0.9:0.3 


























5. 0.7:0.5 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


^s cone (mgAnL) 


150 


190 


250 
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Injectability of Risperidone Microspberes in Pigs: 
JEffect of Particle Size, Ihjection Vehide Viscosity and I^ection Site 

SUMMARY 

The ittjcctaWlity of risperidone n]icroq>beies was evaluated in Yorksbize weanling pigs 
(Study AT- 10-01). TTw objectives ofttesmdy were (1) to evaluate tiicut^ 
weanling pig as an animal model for assessmrat of IM injectabifity of miao5pheres> 
CZ) TO identify critical paiameteis afiecting injectability, and (3) to provide animal data on 
the effects -of mic^oqAeie particle size on injectaUfi^r^ \^u^r j. 

It was found that Uie conditi(His thai most dosdy mifloic the curr^t c^ 
administrarion (160 mg mic]x>^)^^ 

injection in hind quartcfs) did not provide a readily mea^Hable injection failure raie 
(Ofailxziesoutof lOinjectioiisX Higher failtaeniteswcie observed vilieo a less vi^ 
injecdonveMde was employed or when mjcrospheiesweteinj^^ ^- 
musde (Le.» the leg). 

The effect of microsjribcrc particle rize on injectabiliiy was evaluated under two 
conditions: (1) less viscous vdhicle in the hind quarter and (2) cunenicU^ 
(be leg. These conditions were selected in order to provide a measurable failure rate with 
the current partick size distribution (<180 pm), A particle size dependence was observed 
under both conditicms; fewer failures occrajed with tlxe <125 ]im and <150 |im 
preparations compared to the <1S0 \ua ^^tm^] The <125 ^m and <150 fim 
prqparatioos were indistinguisbable with respect to the frequency of injection failure. 

The data afford the following conclimons: 

• The ptemay movide a useful model for evaluation of risperidone miciosphere 
injectanility. However, the low failure rate observed uncter conditions intended to 
simulate cunrat clinical practice makes it necessary to perfonn experiments under 
conditions that increase me likelihood of injection failuxe in order observe 
improvements in injectabtlity widle avoiding exces^h^ expenditure of time and 
materials. Defining diese conditicms ^ require additional model dcvdiopmem 
wort 

• IM injeciabiHty of risperidone microspheres is depradent on injecticmvc^ 
viscosity and microsphere particle size, and to a lesser extent on the site of injection 
and the concentraticm of the microsphere suspension, Redudng the injection vehicle 
viscosity led to a higher rate of mjecticMi failures due to needle clogging. Lower 
failure rates were observed with microq^berts that had he&n fractionated to n^ove 
particles greater than ISO |im in diameter. 

Materials 

Test articles are listed in Table 1. Risperidone microspheres were manufactured at the 
125 gram scale in the Wibningion facility. Mtcrospheres wero sized to <125 |xm and 
<150 inn using USA Standard Testing Sieves Nos, 120 and 100, re^)ectively. 
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The current clinical injectioo vehicle (1.5% CMQ 30% sorbitol^ 0-2% Tween 20) was 
provided by Janssen Phannace^itica dLcx 23839). He lower viscosity vehicle (0.75% 
CMC 15% soibitol, 0,2% Twe» 20) was preiwicd at the Blue Ash facility (Lot 9^13- 
103)- 

19G IW X 1-5 inch hypodennic needles (B-D Rpecdrionglide^^ oat no. 305187) 
3 cc hypodennic syringes (B-D cat no. 309585) 

METHODS 

Animal studies wei:e perfonned at Ctoles River Phannsexviccs, Inc. (Southbridge, MA). 
Study outKne$ axe attadhed. 

Injection experiments weic conducted in male and female Yorkshire weanling pigs 
apprcmcoately 6 wedss in age (10*15 kg). Animals weie anaesth^ized with low 
doses of TeiazoleandXylazine and wimfaalodiancifneeded. Infection sites were 
sfaaved^cleansed wxdi betadine swabs prior to microfiphetc admimstzalian. 

Injections to the hind quarters were administered to the biceps fraiods in tl^ upper 
hind limb. Injection sites in the legs were as follows: Fotelimb-soperficial digital 
flexor muscles; hindGmb-ctanial tibial muscle. 

MBcrosphcies and injection vehide were equilibrated to ambirat tempa a tme for at 
least 30 minutes. Usmg a 3 inL ^rringe equipped widi a 1 1/2 indi 19 gau^ 
needle, the prescribed volume of injection vemcle was withdrawn into the syringe and 
injected imo the vial contaiiung microspheres. The micro^heres were suspended in 
the vdncle by orienting the vial bori2X)ota]]y and rolling it between die palms of the 
operatcHs hands. This was done witfaomxemoian^il^needle/syringef^ 
Saturn, llie time required to funysuq)end the microspheies was 
mmuta 

The suqpCTded micro^heres w^ then withdrawn into tite same needle/syringe and 
injected. FoDowinginsenionof iteneedte and prior lo injection of the su«)«isio^ 
the syringe plunger was withdrawn sHghtly to confirm tibat the needle was foca^ in 
the extrava^ciular space. Thetimeiniemlbemenaspimtionof &e$u^>^ 
injection was usually less than one minute. 

Animals were sacrificed within approximately 24 hours following dosing. Injection 
regions were evaluated to pinpoint tte site of mioosphete dqK>sitio&and to assess the 
dxslribaiiw of microsphexes in tfie tissue. 



RESULTS 

Pretiniiiiary Study: An initial range fmding study was perfwned in or^ 
rate of injection failuies under conditions approximating tfie currrat clinical practice 
(particle size <180 jan, curtent vehide, injecdon in hind quarters, 160 mg microspheres 
per mL vehicle) and to evaluate the efifccts of (1) decreased injection vehicle viscosity, 
(2) injection in a less compliant site and (3) a twofold increase in micro^here 
concenHatioQ. Results are summarized in Table 2. 
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No failures occarred in 10 injections p^onncd using the clinical procedure (Table 2), 

Increased failure rates weie observed witib Slower viscosiQ^vel^ 

7 jqjecticms) and when niiCTorobezes weie injected in the leg (1 failure per S injections). 

No fisdlazes were observed in nnv txialsp 

concentrati<m. 

Partidle size efTects: Table 3 sonunarizes injectabili^ data for microspheres fracdonated 
by ^ze. Similar trrads were observ^ed wl^ system was stressed diher by decreasing 
the vehicle viscosity or by injecting in the leg. to both case$» failure rates were higher 
with the <1S0 |LUn £racti<Hi, The <l2S and <1S0 pm fitaciimis wexe indistingoishaUein 
tenns of faihixe rate. 

An effect of niicro^bei^ concentration was observed in the injecti^ 
microqpbcm in tfie higher viscosity veWcte were 

Injection site observations: Following sacrifice^ injection sites in ilie hind quarters were 
^^amined in order to detennine die location of microspbete dqposition and dte spatial 
distribution of tite injected microspheres. It was observed that in most cases, 
microspheres were deported intiamusculariy axxd showed a focal and linear distdbutiott ^ f 
in the tissue. In a few cases, microspheres were dqK)sited intennusc^ 
a focal dastnbmioiL 

DISCUSSION 

Pig mode! tttiiity: TTie 0% failure rare observed imder current clinical conditioi» 
nSble 2) is not unexpected in view of the low failure rate observed in human patients 
|<5^ as reported by Janssen). This suggests that the pig study procedure is not 
^fftedably^ more prone to failure fhan administratioa of microspheres to human patients, 
TbereforCv in order to detect improvements in izgectability stemming from changes in 
formulation or methodology (e«g., reducd(XL in maximum particle sizeX it is necessary 
either to increase the number of injections substantially or to modify the experimental 
conditions in onfer to make the system more discriminating. The former option is 
potentially costly in terms of time and material and in this case was not possible due to 
the limited quantity of micro^beres available. Modifying the conditions, on the oth^ 
hand, should provide useful data as long as tiie process leading to injection failure does 
not change as a result of die modification. 

Based on die results in Table 2, die vehicle viscosity and the site of injection were 
setected as parameiers xo m odify in ord^ to provide conditi ons suitable for assessing the 
rffects of microsphere particle size on injeciability. Because die particle size effects were 
sirnilar in both cases, it is urdikdy that the eflFects axe an artf ^ 
conditions* 

Additional model developnent work vtdD be required in order to define appropriate 
conditions for a given experimental obJcctivCv For example, a study aimed at optimiriiig 
injection vehicle viscosity would require modification or a parameter other than vehicle 
viscosity in order to ensure a measurable f ailme rate (e^g^ site of injection). 

Risperidone nncrospfaere iiuectability: These studies hi^caie that microsphere 
injectabilityis strongly dependent on microsphere particle size and injection vehicle 
viscosity and somewhat dependent on the site of injection and the concentration of the 
microsphere suspension. Ihe particle size effects observed are qualitatively consistent 
witii in vitro results obtained by Uie Development group at Blue Ash (described in 



Development Report daied; . On the odier band, the in viiro data do not predict 

the vis(x>siiy de3>endeQce obsei^ 



AT-10-01 Study Outlines (attache^ 

Notebook lefoTOccs: 

In|ectabili^ study; Notebook -62 pp, 1-24. 
Xajcctionsitediaiactedzatioii: Notebook! -62 pp. 58*59. 

Reports: 

^ injectability of Ri^peddom xnicrosphefes (Development Repoxt dated 



Tabid. Test articles 



Stady 


£)e$^^ipti^) 


Vialfili 


Lot numbfiT 


Fm^xo3n»ty laoge Sn&ig 








Phase l,2a,2b 


<180fJJii 


160 iQg 


136-21961 


Phases 


<180 Jim 


320 mg 


136-2966^ 


Eftea of particle size 










<180Mm 


320 mg 


13^29663 




<150|im 


320 


136-2966' 1 




<125)im 


320 10g 


136-29663 



^Designated as ALK:96lll9a in stady outline 
^Designafod as 1 n9b in study oodine 

'Designated as ALK961 122 in study outline 



Table 2. Effect of injectxcm vebicle, injection site and microsphere concentration on 
injectaUlily^ 



Phase of sto<fy 


Vehidc 
viscosiiy 


Micro^^Kie 
dose 


Volume 


SilB 


Failuierate 


1 


mghz 


160 mg 


ImL 


Hiodqaarter 


WIO 


2a 


High 


160 mg 


ImL 




1/8 


2b 




160 mg 


ImL 


Hmdqaaiter 


4/7 


3 


High 


320 mg 


ImL 


iSndqoartBr 


0^10 



^^ficro^faeie particle size <180 ^m 

^Current clinical vehicle: 1.5% CMC. 30% soiliitol, 0^% Tween 20 
'0.75% CMC, 15% sorbitol 0^% Tween 20 
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Tables. Effect of paiticle size on injeccability 



Max. paiticle 
sizeOim) 


VehidB 
viscosity 


Vohnne 
(xoL) 


Site 


FaDmerate 


Avg. % delivered 
(fa&d i&jecticm$)i 


ISO 
150 
125 


High 
Ogfa 


2.0 
2.0 
2.0 


Leg 
Ug 
Leg 


0/5 
0/5 
0^ 


n/a 
n/a 
n/a 


180 
150 
125 


Higfa 
High 


1.0 
1.0 
1.0 


Leg 


2/4 
0/4 

m 


0 

n/a 
n/a 


180 
150 
125 


Low' 
Low 
Low 


2.0 
2.0 
2.0 


Hind quarter 
Wadqautet 


mo 

2/10 
3^0 


J3 
18 
SO 



* Ayerage fraction of dose delivered pdor lo needle clog (failed iajectioiis only) 
2Caneni clinical veldcle: 1.5% CMC, 30% sorbitol, 0.2% Tween 20 
^0.75% CMC, 15% sratitoL 0.2% Twoea 20 
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SUMMARY 

IntraiTiuscular i^jcciability tcsu were conducted in sheep inonhr to identify a ™™n^uin ijjwific^^^^ 
if'SSS^^i^SK^ InjociaWliv (presumably followine St6kc||g. 



imRODUCTION 

The rcsuUs ffoni an earlier investigation' identified vehicle viscosity « a key T'^^l^'f^ifiiSil^L'^' 
cf a mo£^ram?o iJvise vehi<;!e fomulation, additional datai$re(|Ulred in orderto estalil«h a usefulmmim».m 
of a proeram ^ ^r*Kl.^ )< m fthnrnetrnze the effect of vehicle viscosity on tl:c In 

viscosity specification. 



S Jam?X iijccSbil^ of RISPERDAL' Depot and to wcommeod « mrtimm vbco 



MATERIALS 

n I^PERDAL* Depot micioiphefes (Batch 1 Kfi-0908-7) were sieved through a 1 50ji screen and CTed 5n microfiphwe 
dofcTonfo^or TCni^ L .iliconl7ed vials (Schott) and sealed vd* Tcllon faced *cptam-(Wcsi). TU> 
paclcagins materials tin: represerrtaUve of«>c Phase 111 clinical trial product 

P,oLcasc placebo microspheres (RGJ02H) were jicycd thro.|h ^^^^I^^^J^^^'' " ^ 
aoomg in seruraAyo flint vials (West) and sealed with gray Purcoat V.32 septum(West). 

» - -a. . .^«'«i.l,^r1^. rormutations were rrcmred of various compositions. These formulations are based on mixtures 
^fXSiSteSngfZS^^^^^^ 1. The t«t vSTicles arc IKUdin Tables 2 and 3: Viacosities were 

determined by Breokfjcld Mode) LVT viscometer fined wiih UL adapter. 

Animalinjectebility wslswerccondtt«edusinB3cc*yringe8(B.D)oml22CTWx IJ inchnacdlc8(B-D) 

cxcluiHvoly. 

Table J s SUrtine Vehicles 



Startin|» Vehfele 


Lot No. 


Coniposilion 


Jansfscn Vehicle 


130/1*65 


1 .5% car boxymeihylccllulose (CMC). 30% 
sorbitol, and Twert20 


ProLcase Dilucnl 


0316 


3% CMC, 0.1% T\*'c^n 20, and 0.9% NaCI 


Solinc Vehicle 


:0315 


0.9% NaCl, 0,1% Twccn 20 



p 
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MEfllODS 

A • were coroJuCted at Charles Rfvcr Ptormscrvlces (Soutbbridse. MA) using domestic sheep washing 

An,.T,al slud « wcrv ^'^"''"^ « ^^,,^5^3 ^o„j„ei^d ^-^.y, pjgg, the sheep w»s found a m«t prefcrtcd 

SlTrtl^^^cu^ I3««tf on uU««>umi end gr«« oteervaiion. sheep po«c« a fiieaicr surface .rea 

of wifonn muscle ihlc1«ncss with a low fat conwnt 

A • M. Hn*sihetizcd with TiilazoJe/Xvlazine/Atiopine intremuscwlarly and further supplemented with 
Animals were "^^f *"^5j; " S«tiOT procedure Prior to itijection, (he aniniftPs dorsal, gluteal, and upper 

ultrasound (lil Medical). 

Micro.nher« and vehicle were equilibrated to ambient temperature prior to dose *"2!vIlS'ltJ^«?liikDiL''^^^ 
^SmS tlSn-^^-«»«'i «edirvchiele was aspirated a«d injected Intothe 

^ fcflwfc*? in 1 ml rtf vehicle fit mjofox niatc concentrations of 130 or 23iiing/n)I. t**!.!? or 

rffiKSe) pTa^S^ J^lir^phc,;;; v:^l^?u?^^^^^^ 2 or I mLof vewclc at approximate eonc«.tr..io„s 
If iife S mi?S. (S or 1.3 i«L total volume) The vial was then agitated by Iwnd for apprT>x,m tely 1 
of 130 or f,f^»r®''^^ The suspension was then aspirated back into the synngc using the same 

su^nsions were conducted randomly by ttwee individuals. 

All do^iis were injected by a single individual into the tmimal ahnostimmediately after prcpirution TTje rate of 
fn ectrn v!S S «t approMmaiely 5- 1 0 sec. Following the h,|ectlon procedure. ammnU wertJ 

cu*anl7cd by an overdose of sodium pentobarbital. 

RESULTS AND nfSCUSSION 

The swJy was composed of tM,-o parts. In Part I (Phases 1 and 2) both RISPl-I^DAL Pepot and Protease placebo 
?«^rSerTw?TJ^5ied at two su.n*nsion concentrations of 130 and 230 mg^mL using tfie starting sahoe, 
ZZr^ ?rZZr^thic\ts. MiM tests were conducted (Phaso 3) with dilutions of the Jan«scn veh.clc with 
saline. The restilts aro reported in Table 2. 

Table 2i Results of Part t 



Phase 


Trcalmcni 


Concentration 
{mxsAnL) 


Vehicle 


Viscosity 
<«P) 


Failures/ 
Injections 


1 


RISPERDAL Depot 
■• 

«« 

PfoLca^c Placebo 


130 
»i 

•1 

'»« 


Saline 
Janssen 
ProT-ease 
ProLcase 


1 

24 

56 
56 


8/10 
t/IO 
O/IO 
I/IO 


2 


KJSPEKDALUepot 
** 


230 


Jai»(tcn 
ProLcase 


24 

56 _ 


0/10 
O/IO 


3 


RISPERDAL Dcpol 

M 


230 
•I 


3; I JanssenrSaliiie 
1 :3 JonssenrSaUne 


11 
2 


0/5 
7/10 



i« P,.r» I ihe Phase 3 vehicles were prepared by diluting Janssen vehicle wnth saline vehicle. Thii« dlhrtiow 
™teKt SvXg^^^ vU«i.y due to CMC dilution, bm also changes In density due to sorbm. 
5K In o^to study the effect of vUcoshy alone, additional tests (Pm 10 were conduct«l usmg vehicles 
P^e^ Kd by Sing onlj ProUusc vel»lcle with the saline vehicle. The results arc hsted m Table 3. 
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Table 3i Rcsvltt from Port 11 



^pirr ti^fttTTicm Concentration vSj Viscosity Failures/ 

^^^^^ ^m;^mL) ^ (cp) Injcclions. 

— I iusPEKDAI. Depot 230 SalmP j «OflO 

*• « Diluent 3 I 

Diluent 2 11 5/10 
Dilueht J:Salh}c) 

Dihiwit I 23 1/10 
(1:1 ProLvaseiSalim) 

Protease 64 2/10 

Protease Placebo 130 ProLcase 64^ O/I5 — 

— 2 WSPERDAL r>cpot Z30 I)ihicnl4 38 2/10 
^ (ItlProleasetDiluentl) ^ 

PfoLeasc Placebo ** Diluents 38 0/5 



■•■$iS^£; 



' Fstiniate. Insufficient snmplc forrtwasuremcnt. 

The results of the ProLcasc/SnlInc vehicle conibinalions In Part I and 11 «how that vehicle viscosity has a clear effect 
on iniwttibility. Based on tl» daUi. it eppeais viscositiw at least aljovc -23 cp«re necessary for successful injecuon 
of Rl'SPliRnAL DqJOt At --llcp or less, injection failures iiKteafc significantly. 

Comnarinc ihe 1 Icp data in both Part I and M mdicates that solution density may also play a role in affecting 
liSwiaWlify otitcoinc. The 3: 1 dilution of Jawscn vehicle wilh saline in Part I resulted in » viscosity of ^1 Icp and 
no iniccticnfaihirt?s. Calculated sorbitol content (22,3%) of this Bomplc. howevei is appreciabb. Sorbitol is added 
o retard microsphere settlina by adjusting the fluid dcnisily to better match the microspheres. Comfwrcd lo this 
Sluent in Part 1. tHe ~1 Icp sample in Part II. Dilution 2 with no sorbitol, resuliod in 3/10 failures. 

Iniectability failure is thoueht to be due to microspheres separaiing from the mninstrcam of vehicle flow, 
accumulating and eventually causing « plug. The action of both fluid densi^ and viscosity on j^jeanbility is 
consistent wilh Stokes which may, in part govern the separalfon proceM. 

Susnension concwtrations of 130 and eventually 230mjj/mL and needle gauges of 22 TW wcie used in this study, 
in clinical practice, the maximum wspension concentration of -lOOmg/mL (75mg active drug in 2mL vchjcle) and 
needle gaucc of 20 UTW is proposed for RISPERDAL Depot Higher concentrations and smaller needle gauges 
wei« u«5d?n ihts study inorder to -stress" the system and provide positive workable data. 

The RISPCRDAL Depot microspheres su.'jpcndcd more readily and displayed less vial adhesion and hold-up 
compared to the ProLease Placebo microspheres. This is may be due to llw vials coniaining RlSPbRDAL Depot 
were slliooniscd. 

MamOOX FFFFPBNCFrS; 
NB •I6,.pgs 65-66. 71 
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